Fractional flow reserve-guided endovascular therapy for common iliac artery stenosis; a comparison with the exercise ankle brachial index: A case report  by Ito, Tsuyoshi et al.
IJC Heart & Vessels 4 (2014) 208–210
Contents lists available at ScienceDirect
IJC Heart & Vessels
j ou rna l homepage: ht tp : / /www. journa ls .e lsev ie r .com/ i j c -hear t -and-vesse lsLetter to the EditorFractional ﬂow reserve-guided endovascular therapy for common iliac
artery stenosis; a comparison with the exercise ankle brachial index:
A case reportTsuyoshi Ito 1, Hiroshi Fujita, Tomomitsu Tani, Nobuyuki Ohte
Department of Cardio-Renal Medicine and Hypertension, Nagoya City University Graduate School of Medical Sciences, Nagoya, JapanE-mail address: tuyosiito@gmail.com (T. Ito).
1 Department of Cardio-Renal Medicine and Hyperte
Graduate School of Medical Science, 1, Kawasumi, Mizuh
Tel.: +81 52 853 8221; fax: +81 52 852 3796.
http://dx.doi.org/10.1016/j.ijchv.2014.05.003
2214-7632/© 2014 The Authors. Published by Elsevier B.Va r t i c l e i n f oArticle history:
Received 23 April 2014
Accepted 12 May 2014




Exercise ankle brachial index
Scientiﬁc, Natick, MA, Fig. 2a) was implanted with intravascular ultra-
sound guidance, the ratio of the distal to proximal peak systolic pressure
at hyperemia induced by 200 μg of ATP was unchanged from base-
line (Fig. 2b, c). A post procedural treadmill exercise test (3.2 km/h,
12% grade, 5 min) did not cause a decrease in the ABI (left/right =
0.96/1.07), and the claudication symptoms disappeared.
The resting ABI provides objective data for establishing lower ex-
tremity peripheral artery disease (PAD) [1]. However, as in our case,
some patients with claudication may have no pressure decrease atA 68-year-old man with hypertension and dyslipidemia was re-
ferred to our hospital following an episode of intermittent claudication
of the left lower extremity. His ankle brachial index (ABI) at rest was
normal (left/right = 0.95/1.08). To differentiate arterial claudication
from non-arterial claudication, the post-exercise ABI was measured.
After 3 min of treadmill exercise (2.4 km/h, 12% grade), a cramping
pain occurred in the left leg. The left ABI signiﬁcantly decreased to
0.49, but the right ABI remained normal. Computed tomography angi-
ography (CTA) revealed intermediate stenosis with a non-calciﬁed
plaque in the left common iliac artery (Fig. 1a). The patient was pre-
scribed 30 min of exercise training, three times per week, and 100 mg
of cilostazol per day for 3 months; however, he was unable to perform
normal work. Therefore, an endovascular treatment was performed.
Aortography conﬁrmed the stenosis in the left common iliac artery
found in the CTA (Fig. 1b). To evaluate the hemodynamic signiﬁcance
of the stenosis, simultaneous intra-arterial pressure measurements
were recorded at the proximal and distal sites of the stenosis with a
0.014-in pressure wire (PrimeWire, Volcano, San Diego, California). At
baseline, the ratio of distal to proximal peak systolic pressure was 0.89
(Fig. 1c). After intra-arterial administration of 200 μg of adenosine 5-nsion, Nagoya City University
ocho, Nagoya 4678601, Japan.
. This is an open access article undertriphosphate (ATP), the ratio of distal to proximal peak systolic pres-
sure fell to 0.53 (Fig. 1d). After a stent (Epic 10 mm × 80 mm, Boston
rest, despite the presence of physiologically obstructive PAD. Although
measuring ABI after the treadmill exercise is helpful for detecting func-
tional abnormalities [2], there are limitations to the use of treadmill
testing for patients with exercise-limiting comorbidities, including
severe aortic stenosis, congestive heart failure, chronic obstructive pul-
monary disease, and uncontrolled hypertension [3]. Imaging tests are
useful for diagnosing PAD, and angiography is the gold standard for
identifying the anatomical location and severity of stenosis. However,
imaging tests, including angiography, cannot provide sufﬁcient infor-
mation for determining whether the stenosis causes a physiological
abnormality. Thus, in a patient with a normal resting ABI, it is difﬁcult
to determine the indication and endpoint for endovascular therapy
solely from image ﬁndings. A reliable index is needed that can assess
functional abnormalities in PAD, like the myocardial fractional ﬂow
reserve (FFR) in coronary artery disease [4]. Our case showed that the
ratio of distal to proximal peak systolic pressure after intra-arterial
ATP administration was well correlated to the post exercise ABI. There-
fore, a simultaneous intra-arterial pressure assessment across a stenosis
with a pressure wire under ATP administration (i.e., a peripheral FFR)
can be a useful tool in physiology-based PAD therapy.
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Fig. 1. Angiography and intra-arterial pressure assessments across a stenosis with a pressure wire before endovascular therapy. (a) Computed tomography angiography shows an inter-
mediate stenosis with non-calciﬁed atherosclerosis in the left common iliac artery. (b) Angiography shows the stenosis in the left common iliac artery; a pressure wire (with sheath) was
inserted to perform simultaneous pressure measurements at the proximal and distal sites of the stenosis. (c) Simultaneous pressure recordings at baseline. Yellow: pressure measured
proximal to the stenosis. Red: pressure measured distal to the stenosis. (d) Simultaneous pressure recordings during hyperemia induced with intra-arterial administration of 200 μg of
ATP. Yellow: pressure measured proximal to the stenosis. Red: pressure measured distal to the stenosis.
Fig. 2. Angiography and intra-arterial pressure assessments across a stenosis with a pressure wire after endovascular therapy. (a) Angiography after stent implantation (line:
10 mm × 80 mm). (b) Simultaneous proximal and distal pressure recordings at baseline. Yellow: pressure measured proximal to the stent. Red: pressure measured distal to the stent.
(c) Simultaneous proximal and distal pressure recordings during hyperemia induced by intra-arterial administration of 200 μg of ATP. Yellow: pressure measured proximal to the
stent. Red: pressure measured distal to the stent.
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